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Mitochondrial DNA is

maternally inherited

Mitochondrial DNA Section

The Minnesota Bureau of In 2009, 118 cases
Criminal Apprehension re- were submitted
ceived funding from the FBI through our coopera-
to operate a regional mito- tive agreement with
chondrial DNA laboratory. the FBI. Cases are
After about one year of lab received from local
set up, training, and valida- law enforcement
tions, the MN BCA went agencies from all ove
online with national coveragt the state of Minne-
for mitochondrial DNA test- sota, as well as,
ing in the fall of 2005. We cases that come from
find ourselves four years
later with a long list of ac-
complishments, several suc-
cess stories, and an expan-
sion of the section on the ’
horizon. Cases that the mito
chondrial DNA section cur-
rently works on are typically
homicides, kidnappings, and
sexual assaults. We also dc
several cold cases, unidenti-
fied human remains, missing
persons, and identity confir-
mations. The types of sam-
ples that we work with are
most commonly hairs, bones
teeth, preserved tissue,
blood, and saliva.

UNIDENTIFIED
REMAINS

Jane Doe — Wabasha County

Mid - late 20's, White Female

1-877-996-6222

Cold Case Assisted with
mtDNA

What Is Mitochondrial DNA?

Mitochondrial DNA dence received by our
(mtDNA) is found inside  laboratory consists of
an organelle called a items that are most
mitochondrion which are likely old, degraded, or
located in the cytoplasm of limited sample

of the cell. The mito- amount. Unlike the bi

chondria are responsi- parental inheritance of

Skull for mtDNA Analysis

agencies all over the country. Cases received this year

consisted of the following:

o Death Investigation§i 9
e Missing Personé22
e Homicidedi22 cases

e Criminal Sexual Con-
ductii9

e Unidentified Human

Remaindill
e Kidnappingdi2
e TEDA@G41
e Robbenyil
e Assaulfil

mMtDNA profile. Because
of this characteristic,
mMtDNA is a powerful tool
in that a maternal rela-
tive can be used as a
reference sample. This
has been especially

ble for providing the cell nuclear DNA, miDNA is  helpful in solving miss-
wi th most of inherited mateenallg.r g ying persons and uniden-
Because there are sev-  This means that all rela- tified human remains
eral copies of mtDNA tives along the maternal cases.

per cell, most of the evi- line will share the same
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Currently there are 7
scientists assigned to
the mitochondrial DNA
section: 1 supervisor, 2
examiners, and 4

biologists.

Why Mitochondrial DNA?

Advantages of using

mtDNA for forensic

analysis:

e Many copies per cell

e Less prone to degrada-
tion

e Highly variable be-
tween unrelated indi-
viduals

Maternal inheri-
tancefi

which means that a
maternal relative can
be used in lieu of a
known sample

Where is the DNA found?

Nuclear

A 2 copies of each gene

A inherited from both parents
A unique to an individual

Mitochondrial

A >1000 copies/cell

A maternally inherited

Ano STR repeats

A not unique to an individual

Keep In Mind:
Unlike nuclear DNA,
mitochondrial DNA is

not unique to an
individual.
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DNA Sequencing Data

New Addition to the Mitochondrial DNA Section

The mitochondrial DNA
section is excited to an-
nounce that sometime this
spring, it will receive a new
instrument called a mass
spectrometer. Itis a PLEX
ID System which combines
PCR with high precision
electro-spray ionization
mass spectrometry. A
mass spectrometer inter-
prets haplotypes using

base composition.

We are lucky to re-
ceive such an instru-
ment, as not very many
laboratories are currently
using this type of technol-
ogy for forensic DNA
analysis. Itis being
funded by the Federal
Bureau of Investigation.




The BCA is the only lab
in the country to
secure FBI funding for
a Missing Persons

Laboratory
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Missing Persons SectiofiNew in 2010!

The Federal Bureau of Inves-
tigation established a coop-
erative agreement with the
Minnesota Bureau of Crimi-
nal Apprehension to provide
funding and support for STR
analysis on evidentiary items
from missing persons and
unidentified human remains.
This agreement will prove
beneficial to law enforce-
ment in the identification of
missing persons.

Funding from the FBI will
provide nuclear DNA testing
for national missing persons
and unidentified human re-
mains cases for upload to
CODIS.

Nuclear DNA Section

2009 was a productive year
for the Nuclear DNA Section
as we issued 3,147 reports.
Overall we had a 72 day turn
around time for DNA cases.
It was an active year for
our cold cases as wellFour
onewdé col d ca
mitted to the lab in
2009. More than 20 others
are still in progress, either in
serology or DNA. We have a
number of scientists who
continue to work diligently
on these challenging cases.
From the cold cases worked
on in 2009, 3 cases yielded
unidentified Y profiles and
10 cases yielded unidenti-
fied nuclear profiles. There
were three hits on the con-
victed offender databases in
three unsolved homicides. In
another homicide, scientists
were able to develop a pro-
file from the scene matching
the suspect. Two cold cases

The Minnesota Bureau of
Criminal Apprehension is the
only labin the country to
secure this funding! The
newly created Missing Per-
sons Laboratory Section will
work closely with the Mito-
chondrial DNA group. Fund-
ing will allow for the hiring of
4 new DNA analyst positions.

Family members can vol-
untarily submit DNA samples
for profiling and upload to
the National Missing Per-
sons DNA Database. Sam-
ples from unidentified hu-
man remains (among other
pertinent and probative evi-
dence) are profiled and also
entered into this database.
These samples are com-

were resolved this year due
to the hard work of the DNA
section. In one homicide, a

suspect pled guilty due to

the DNA results. In a second

homicide, the suspect went
to trial and was found guilty.
sheceoperativie agresmeit -
between the BCA and Min-
neapolis in 2007 brought on
two additionalscientists.
These scientists have been
performing serology and
DNA testing on Minneapolis

cases. Minneapolis has pro-

vided for the funding of
two additional scientists to
work on Minneapolis
cases, bringing the total to
four. Recently, three more
Nuclear DNA scientists
joined our section. They
will train first in serology,

and then later in the year, in

DNA.We continued to use
the Tecan EVO robot for
known samples. This auto-

pared to each other to iden-
tify any potential matches.
Nuclear DNA and mitochon-
drial DNA profiles are cur-
rently uploaded to the data-
base, with ¥STRs to soon
follow.

Pedigrees are also con-
structed to show relation-
ships among family members
and their missing loved ones.
Pedigrees also allow for what
is called metadatdi
information that may aid in
an identification of the miss-
ing person such as scars,
tattoos, and other physical
anomalies. Pedigrees can
also be searched against
unidentified human remains.

mation has allowed us to
ensure separation of sam-
ples as well as speed up
the testing process.

\_/
Promega Maxwell Robotic
System
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New Genetic Analyzer at the Lab

This year, we went online with
our newest genetic analyzer
which has the ability to process
four samples in the time it took
to previously process one! We
are excited to have this
instrument online and have a
second one undergoing the
validation process with plans of
having it up and running by
early spring. We are currently
training in the use of a small
robotic system for processing
samples. Using this system, a
step of the testing process that
previously took three hours has
now been reduced to one. With
these new technological
advancements we hope to
improve upon on turnaround
time while maintaining a high
quality product.

ABI 3130 Genetic Analyzer

The BCA Laboratory

was able to assist in

335 criminal
investigations using .
CODIS. Offender DNA Database Section
In 2009, the BCA Labora- _ using the Tecan Freedom
tory was able to assist 335 ﬁ»: EVO Robotic Workstation.
criminal investigations 4o This automated method
using information obtained has helped to streamline
from the Combined DNA the processing of criminal
Index System (CODIS). cases as Offender group
Over 45% of these were scientists can now profile
burglary investigations, the reference samples,
15% were theft, and 12% allowing Nuclear DNA/
were criminal sexual con- — Casework group scientists
duct cases. Throughout the to focus on questioned
past year, the Offender evidence items. Each sci-
DNA Database Section has entist has also completed
consistently been able to marked the BCA Labora- training in serological and/
upload convicted offender toryds val i da torcasework DNA analysis) t
DNA profiles to the Na- mated procedure for ex- enabling them to provide
tional DNA Index System traction of DNA from con- assistance to the Nuclear
(NDIS) within 30 days of victed offender and case- DNA/Casework group in

the date of receipt. 2009 work reference samples those areas, as well.
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0The Saint P
Chemistry Section
received 2.032 cases in
2009 and reported
1,983 case

Drug Chemistry

In 2009, the Saint Paul Drug Chemistry  ysually submitted as powders, rockke
section experienced various personnel  material, drug paraphernalia, plant mate-
adjustments. The lead scientist took over rig|, tablets and/or capsules

some supervisor responsibilities. In June (clandestinely or legitimately manufac-
the section began providing assistance 1o tured), and liquids. The Saint Paul Drug
the Toxicology section by offering two sci- Chemistry section received 2,032 cases
entists to help parttime with their rapid  jn 2009 and reported1,983 cases.

influx of cases after the Intoxilyzer Ruling. Methamphetamine continued to be the
This assistance will carry through the first most prominent controlled substance
quarter of 2010. In September, the lab  reported at the Saint Paul Drug Chemis-
welcomed back one of their experienced try Lab. Of the 3,224 reported items,
scientists returning from a five year mili- 1 145 items were reported as containing

tary leave. Another scientist continues to methamphetamine. Cocaine was the
share time with the Chemical Testing Sec second most reported controlled sub-

tion. With all that said, the Saint Paul stance with728 items Containing Cco-

Drug Chemistry section has six full time  caine. Marijuana continues to make up a

scientists and four scientists sharing time small fraction of the items analyzed due

with other areas of the laboratory. to the sectionds po
The primary responsibility of the Drug  suspected marijuana with a court date.

Chemistry section is to analyze items of

evidence for the presence of controlled

substances. The items of evidence are

aul Drug
Increased Amounts of Ecstasy

In addition to the Ninja Turtles, Decep-|
methamphetamine and  ticons and Autobots
s CQraine submissions, the from Transformers,
Drug Chemistry section  Simpson characters,
noted an increased trend and Smurfs(some

in Ecstasy mimic tablet pictured top right)
submissions containing  These tablets have
benzylpiperazine (BZP). such detail that one
BZP is a federally con- would think they were

trolled substanceinthe | ooki ng at ¢ dr enos
United States (Schedule vitamins. Other submis- Examples of Ecstasy Tablets
). Thisdrugisa sions have included

potent central nervous brightly colored roung

system stimulant that tablets with various

produces amphetamine  welcoming logos and

like effects and is also top shaped tablets

described to be mildly (pictured bottom
hallucinogenic. BZP sub- right.)

missions have included

figure shaped tablets

such as Teenage Mutant

CYy



The Drug Chemistry
Sectionds
is a 30 day turnaround

time

pri
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Rave Drugs
2.7%

Psilocyn
1.2%

Controlled Substances Reported by the Saint Paul
Drug Chemistry Lab in 2009

Amphetamine
1.6%

Heroin
1.6%

Marijuana
6.9%

Looking Ahead to 2010

mbk P
goal for 2010 will be a

thirty day turnaround
time for drug cases at
both the Saint Paul
and Bemidji Lab loca-
tions. To help achieve
this goal, select mem-
bers of the section
and management took
part in a process map-
ping application. Un-
der the direction of
the Midwest Forensics
Resource Center
(MFRC), the team
mapped out the entire
process a drug case
goes through from the
moment of intake to
the time it leaves the

gD gICt i on f@s Themappiagr y

team identified possi-
ble areas for improve-
ment. Members
ended the year in a
solution identification
stage and were evalu-
ating the impact these
solutions will have on
the overall efficiency
of the process. Solu-
tions with the greatest
potential for efficiency
improvement will be-
gin to be implemented
and results evaluated
throughout 2010.

This process mapping
could not have come
at a better time. The
Minneapolis Depart-

ment of Health and
Family Support Labo-
ratory closed its doors
at the end of the year.
As a result, the sec-
tion has started re-
ceiving cases from the
Minneapolis Police
Department and other
surrounding agencies
within Hennepin
County. The section
understands the sig-
nificance of timely re-
sults for the investiga-
tion and prosecution
of controlled sub-
stances. We are opti-
mistic a thirty day
turnaround time will
be achieved.
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Five Trace Scientists
are certified by the
American Board of

Criminalistics

Trace Section

Over the last decade, the forensic discipline yyq full time scientists, one scientist who

of Trace evidence analysis has undergone
significant changes in response to the need
of the criminal justice community. At the
BCA, the Trace area was also greatly im-
pacted by retirements, promotions, and
transfers. Moving to a spacious world class
forensic facility in 2003 allowed the Trace
area to grow slow and steadyincorporating
a variety of faster modern instrumentation,
attracting experienced personnel to fill va-
cant/ new positions, and providing much
needed resources for in house training and
continuing education.

The Trace area is very fortunate to have en
ergetic motivated scientists who work effec-
tively as a team. Within Trace, there are twc
scientists who focus on hair cases as a part
of the FBI Regional Mitochondrial DNA pro-
gram. The rest of the Trace crew consist of

splits her time between Trace and Chemi-
cal Testing, and one scientist who has
come out of retirement to help with back-
log casework and training.

Professional Involvement

Professional involvement by BCA
Trace scientists continues to be one
of the greatest resources that helps
shape our section and provides ac-
cess to continuing education. Our
supervisor is serving her second
term as Newsletter Editor for the
Midwestern Association of Forensic
Scientists (MAFS). She also serves
on the Tape Committee of the Sci-
entific Working Group on Materials
Analysis (SWGMAT). Five Trace sci-
entists (including our supervisor)
are certified by the American Board
of Criminalistics (ABC) which re-
quires passing a competency exam
in a discipline and yearly continuing
education credits. The majority of
the Trace scientists belong to

MAFS, the American Academy of
Forensic Sciences (AAFS), and the
newly formed American Society of
Trace Evidence Examiners (ASTEE).
Several of the scientists are teach-
ing semester and/or short courses

at Metropolitan State University and
the University of Minnesota. One of
the Trace scientists serves on the
forensic science committee of the
American Society of Testing and Ma-
terials (ASTM) and is a member of
the Technical Working Group for Fire
and Explosives (TWGFEX). Three of
the Trace scientists also participate
on Crime Scene Response Teams.
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There was a 150%
increase in case
production in the Trace
Section in 2009!

Evidence Iin Trace

In 2009, the Trace section received 261
cases and issued reports on 250 case$ 19
of these cases were from the FBI

of the basic training (14 different units)
needed to conduct any type of Trace exam.
The remaining scientists divide their time

Mitochondrial Trace scientists. This is a 15C petween casework and training in another

% increase inboth section work load and

Trace discipline. Every few months, a

case production when compared to previou: scientist completes a training module and
years! Most of our cases involved classifyini js able to expand the types of cases they

and comparing paint, plastics, fibers, fabric

can work. Finally, our 2009 1ISO

damage, glass, human hair, wood, soil, tap¢ |nternational accreditation means we

metals, shoeprints, and tire tracks. This
achievement can be attributed to many
factors. The addition of two experienced
scientists has dramatically reduced the
amount of time required for additional
training. Another scientist has completed all

completely overhauled our methods, forms,
and standard operating procedures to help
streamline how we store, examine, and
report out on trace evidence.

What kinds of exams are conducted on Trace Evidence?

With forensics being portrayed in
many forms of media (fiction and
noniction), it is vital to keep an
open dialogue with law enforce-
ment about what kinds of examina-
tions are performed

in Trace. The most

basic exam we per-

form is to classify

what an object might

be, especially when

the evidence is not

easily viewed with the

naked eye. A micro-

scopic examination of

evidence can provide
investigative leads for

an active case. For

example, in a hit and

run case, classifying

evidence as automo-

tive paint prompts an
investigator to find a

possible known source of paint
(suspect vehicle). Once a sample
of the known source of paint
(suspect vehicle) is submitted, a
comparison between the unknown
paint and the known paint may
provide a link between a suspect
vehicle and a victim.

(viewed

7 layered paint chip

Scanning Electron
Microscope) using two
different detectors
simultaneously
allowing the scientist to

Comparative examinations are
by far the bulk of most Trace
cases. One of the cornerstones
of Trace evidence examination is
the concept of crosdransfer.
Simply put, cross
transfer can
occur whenever
two objects come
into contact with
each other.
There may be
visible or micro-
scopic exchange
between the two
objects at the
site of impact.
Using the hit and
run case exam-
ple stated above,
an additional link could be es-
tablished between unknown
fibers found embedded in a
fabric impression observed on
the suspect vehicle and the
clothing of the victim.

under the

differentiate all 7 layers




